
FEBRUARY. 1888. 

Temperature (in degrees Fahr.).-The menn temperature for the month was 
higher than the normal temperature for February in all sections of the state, 
’angmg from 6 above the normal at Newport to a normal temperature at  Ban- 
don; both places being on the immediate coast. I n  tlie interior region it 
ran ed from 5 above the normal at The Dalles to 2 above at  Roseburg. Ash- 
Ian8 re orb the highest maximum tern ierature, 69, on the 26th and Fort 
KlamatE the lowest minimum, on the 29th. 

Januarywm a very cold Inouth, while February, however, was the reverse. 

aecipitation, including melted snow (in.incha).-Thq precipitntiori yas 
markedly below the normal in all sections; the deficiency ranging from 

The menn temperature of the stnte wns 41.6. 

‘a85 at Bandon to 0.90 at Lakeview. 

MONTHLY WEATHER REVIEW; 

amount of precipitation occurred in the northern counties. 
The mean temperature of the state W U ~  49O.9, 2O.7 lower than for the same 

month last year. The maximum temperature was observed at  most of the 
stations throughout the state on the 18th and 20th, and the nlinimum temper- 
ature on the 28th. 

~1~~ following is an extract from the report of the 6 6  Meteoro- \ logical DePartment of the State (Tennessee) Board of Health,” 
I prep~red under directiou of J. D. Plunket,, M. I)., President 
of the State Board of‘ Health, by E. C. Bate, Signal Corps, 
Assistant, Na+tlville : 
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at &la 6 per cent., at ~~~~b~~~ 10 per at 
Lakeview 46 per cent. 

The u Pennsylvania State Weather Sefvice,” report prepared 
Under the direction of the Franklin Institute, philadolphia, by 
eergoant T. F. Tomiisend, Signal Corps : 
oThe mean temperature for February for the stntc. was 28O.4, which is about 

F a  ette, Alley;hnny, and Philadel hia report the high- 
eat monthly means, and d a y n c ,  Sullivan, Warren, and &e the lowest. 1 he 

Uniontown 
6 3 O ;  Pittsburg, 61O; Indiana, G l 0 ;  nnd Greensbur GOO. The cold 

wave of the 10th was general throughout the state, and the &lowing low tem- 
Pemtures were reported: Dyberry, -81’; Columbus, -25’; Blooming Grow, 
-220; Tioneeta, -lgo; Bernice, -IOo; 11‘ SOX, -18O.G;  Pbilipsbur -18O; 
Scranton, -17; Eagle’s Mere, -1GO;  and 6lnrion, -16’. In some ? h i t i e s  

The average precipitation, including rain and melted snow, wns 2:60 ivche:, 
The total prempitation 111 

eastern Pennvylvania wns nearly doub’ie that in the western portion. Wells- 
borough reports 4.64 inches. West Chester! 4.97 inches; Quakertown, 4.26 
inches; and Bernice, 4.46 inches, while Philipsburg had but 0.80 inch, and 
weshington, 0.91 inch. 

nt Aslllnnd 36 per cent., 

below the normal. 

period of the month prevailed on the 14th und 20th. 

lowest temperatures noted occurred on the 16th. 

is from a half to one inch below the noymnl. 

exce t that of 1886, which was 70’. ! h e  lowest tcmperature wns 4O, recorded 
on t f e  28th. With the exception of lust year it was the highest February 
minimum during the pnst five years, the lowest during that time being in 1886, 
when the, remarkable and perhn s unprecedentcd record of -22O was re- 
pported. r h e  niinimuni reported E s t  year was 200, making a difference .of 

The iuean daily range was 
sli htly less thnn the normal of five years. 

h e  nienn rainfall was 5.46 inches, nearly two inches less than the Februnry 
mean of the past five ycara, the greatest during that period being 8.46 inches 
in 1884, and 8.05 inches last year, und the least, 2.39 inches in 1886. Of this 

I amount the eastern division received an average of nbout four inches, the 
middle division about th,r?e arid a half inches, and the western division about 
two and n half inches. I he grentest monthly rainfull was 8.51 inches, reported 
a t  Andersonville, and the least was 1.90 inch, reported at Milan. The greatest 
rninfall in twenty-four consecutive hours was 2 inches, reported on the 9th at  
Fostoria. The days of greatest rainfall were the ad, 7th, loth, 11th 19th, and 
24th, and of these the greatest fall occurred on the 19th. Most o/ the rains 
during the month were genernl, though coni mratively light, only a few stations 
re lorting over one inch of daily rainfall. b n  the 26th and 27th there were 
fahs of sleet and snow; tho greatest depth reported for the month was 3.62 
inches, a t  Cookesillc. Slight fnlls of snow and sleet were reported during the 
first decade at  a few stations. Frosts were reported a t  vnrious stations on 
nineteen days, the 3d, 4th, t th,  7th, 8th, lgtll, 20tl1, 23d, 24th, nnd 26th being 

.4L in the February minimums of the two years. 

The “South Carolina Weather Service,” Hon. A. P. Butler, 
‘Om’r of Agriculture for South Cwolina, Columbia, director : 

.The areas of low barometer which prevniled in the Southern States on the 
4 t h  18th 21st, 22d, ZSd, and 24th brought with them rain ; from the 19th 

to !he 24th ;ere six days of threatening arid rniny weather, durin6 which the 
A henvy rainfall wns re- part of the monthly precipitation occurred. 

thy d n j s  on-which nnne was reported. Most of these were heav or killing. ~ 

l’liefenture of the month was the thunder-storm of the lgth, w k h  prevailed 
with greater or less severity throughout the nestern and middle portions of the 
state and a small portion of the eastern division. I t  was quite severe in the 
northern portion of the western division, nnd the northwestern portion of the 
middle division, and extended into southwestern Kentucky, where it was very 

I severe. 

NOTES AND EXTRACTS. 
The follonTing descriptions of self-registering instrumeuts 

a?e Published in compli;ince wit11 frequent requests for iuforma- 
tlon concerning suituble instruments for making a continuouv 
record of atmospheric pressure and temperature : 

RICHARD’S SELF-REGISTERING BAROMETER. 
f ig .1 .  

4 

The ‘ I  Richard” self-registering aneroid barometer, shown in Fig. 1, con- 
sists of a cylinder, A, on which the recording pa er is wound, revolving once 
n week by means of a clock-nark contained Ilisi&; a series of metallic boxes, 
B, eight in number, screwed together and exhausted of air; a compound lever 
by means of which the motion of topof metallic boxes is transmitted, magnified 
ab,o,ut forty times, to the marking pen, (7. 

I h e  essential part of the barometer is the aneroid chamber or shell, made 
of two thin sheets of metal, soldered at the edges, and exhausted of air. The 
two thin sheets thus tending to npproach by tke atmospheric pressure are kept 
apnrt by the opposing action of R spring wthin,  formed of two discs of steel in 
contact nt their ends. 

Each shell thus formed is flnttened slightly when the external pressure in- 
creases and swclls out when the pressure duninisbes. 

Each of the shells has a projecting ) I C C ~  O? each bnse in the axis; the piece 

are made into a vertical column b The 

variation in the atmospheric prevsure, by a quantity which is the sum of the 
displacements of each elementary shell. As far as vacuum is concerned the 
shells are independent of each other. 

This is accom lished by 
leaving a sufficient qunntity of air in one OF the shells, ascertained gy expen, 
ment when the instrument is made, SO that with a rise of temperature the ten- 
dency of the barometer to register too low on nccount of the expansion of the 
levers nnd other parts is counteracted by the increased pressure of the air in 
the shell. The instrurncnt, however, should be kept at  a uniform temperature. 

RICHARD’S SELF-REGISTERING THERMOMETER. 
The ‘ I  Richnrd ” sclf-registcring thermometer, shown in Fig. 2, has many 

The essential or thermometric 

. 

on one fiide is a screw, having a threa d cut on,tt, the other is a nut. The shells 

lower bnse of column being fixcd, t 1: e upper end rises and falls with every 
screwing the one on the other. 

The instrument is compensated for tem ernture. 

parts similar to  the Relf-registering aneroid. 
part is the copper bulb, A, filled with nlcohol. 
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FEBIZUABY, 1888. 
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As the temperature changes, increasing or diminishing the volume o 
alcohol, the curvature of this crescent-sha ed bulb changes. The motion o 
the free end is transmitted by a compound fever to the marking pen. Wher 
the instrument is set up or the sheet renewed, which should be once a week 
at 9 a m. Monday morning, the same as in the case of the barometer, thc 
pen should be made to registex' the same as the dry thermometer, withii 
1' or thereabout. This adjustment is made by means of the nut at c, turning 
it so as to raise or lower the pen. 

Fig. 2. 

1867 ... 
I - . . .  
1870 
1871 ... 
1872 ... 

I%%... 

1873 ... 
1874 ... 
1875.. . 
1876 ... 
1877 ... 
1878... 

- 

A 
a - 
h - 

3.13 
5.71 
2.36 
3.03 
1.76 
2.49 
8.13 
4.75 
0.84 
5.37 
5.37 
9.40 
4.83 
5.77 
3.36 
4. I O  
0.92 
5. I7 
4.61 
2.82 
8.03 
5.54 
2.97 
2.04 
3.61 
2.51 
3.60 
7.94 
3.67 
3 7 1  
2.03 
2.49 
1.59 
I. I4 
5.03 
6.18 
5.30 
0.00 
5.78 
2.37 
2.59 
1.85 .... .... 
4. I4 
- 
oo rn 

2.28 
1.71 
2.02 ........ 
3.60 
0.79 

0.54 
4.44 

3.58 
2.47 

1.41 
2 . M  

1R77 
1878 ... 
I % . . .  
1879 ... 
I881 ... 

......... 
0.65 

2.30 
0.40 

0.70 
18R2 ... 
1883 ... 
1H84 ... 
1885 ... 
1886 ... 
1887 ... 
hfenn.. 

1.60 
1.60 
0.63 
1.45 
3.bo 

/ 2.30 

1.3 
. - 

a.20 
1.36 
0.47 
1 .00  
1.20 

1.93 
3.50 
2.75 
0.85 
2.15 

0.65 1.36 
0.40 
1.30 
0.70 
I. I 

0.43 
0.15 

1.91 

0.99 

........... 

0.38 0.04 
0.68 
0.60 
1.3 
1.49 
0.51 
0.98 
1.70 

0.88 

, 

1873 ... 
1874 ... 
1875 * .. 
1876 ... 
1877. .. 
1878 ... 

0.95 
0.50 
3.53 
0.13 
1.95 
0 . n  

g 
s h l  

-I- 

?$ 
* 

r E  

2 

$ 
4 - 

4.48 
2. ss 
7.15 
5.63 
2.64 
1.32 
0.45 
6. 23 
4.73 
0.90 
9.74 
5.15 

8.97 
1.60 

2. I O  

:: 

:: 2 

6.53 
6.82 
4. '5 
2.87 

3.44 
1.32 
6.93 
4.91 
1.96 
5.16 
2.29 
8.53 
5.5' 
6.55 
3.00 
0.56 
0.04 
4.01 
2.54 
5.55 
3. I7 
5.79 
2.23 ...... ..... 
4.07 

- a 
n 
4 

2 .  e -  s 
- .- 
L. a 

3.36 
5.46 

4 

:: 8: 

:: 2 
3.49 
4.87 

4.Q 
3.98 
3.16 
2.64 
7.68 
4.70 
2. 28 
3.24 
7.60 
2.65 
6.35 
1.72 
6.07 
4.89 

4.82 
1.55 
5.58 
3.31 
1.56 

4.61 

0.25 
2.85 
5.29 
2.80 
2. Ro 

2.43 
6.17 
2.62 
3.22 
2.73 

3.72 

;: 3 

;: 3 
.... 

2.11 

- 

ti - 
;:$ 
6: 1; 
2.57 
1-55 
2.25 
1.16 
2.71 
8.74 
2.41 
a. 17 
2.71 
1.51 
5.26 
0.96 
4.15 

3.02 
7.73 
1.80 

:: 2 

2. 'f 5 
3.73 
4.76 
3.15 
3.33 
2.01 
1.31 
a. I1 
3.42 
3.35 
1.75 
0. 2g 
a. 62 
0.84 
1.30 
1.54' 
4.16 
3.07 
0.43 ..... ..... 
2. sa 

- 
1.51 
2.59 

4.99 

3.49 
4.84 
3118 
1.27 
2. 28 
6.61 
2.70 
5.63 
3. I4 
7.67 
0.79 
7.49 
2.89  
1.06 
1.80 
3.96 
7.32 
I. 16 
7.38 
4.11 
3.02 
1.71 
8.61 
2.80 

2. I O  

2. 22 

5: K 
4.24 

I. 14 
1.70 
2.07 
3.75 
3.28 
6.79 
4.07 
2.50 
1.81 
3. I O  
2. 06 

.... 

3.60 - 

- 
0.06 
1.45 
3.96 
3.22 
a. 17 
2.19 
0.30 
1.03 
4.84 
3.26 

5.81 
3.74 
0.49 
1.47 
4.67 
1.44 
3. 89 
3.5' 
3. I8 
3.86 
4.44 

I. I2  

2.11 
d.  Id 

4.68 
7.93 
4.58 
2.78 

:: 3 0.44 

0.71 
3.93 
2.39 
1.72 
1.61 
0.93 
0. 90 

5.74 
1.82 
2.59 
3.90 

1.49 
7.10 

1.87 
8. sa 
3.76 
2.08 

a. 00 

0.89 

3: 2 
h.29 

1.00 

1.73 
5.44 
2.38 
4.82 
I. 17 
1. I O  
2. I1 
8.63 
1.91 

6. 24 
1.99 
3.29 
1.51 
1.94 
5.16 
4.90  
3. 80 
4.92 
5. 3 
1.23 
1.39 
3.59 
2.15 

&I3 
1.37 

a. I1 

3 7 5  ' 2:;; 
4.36 I 
8. IO 117~07 P 2.71 
7.47 
2.87 

6.46 
1.47 
6.19 

2.01 
0.80 
3.99 

3.75 
2.24 
4.81 
0.55 
2.49 

2.64 
1.69 
1.44 
2.23 
2.61 
2.92 
0.63 
1.85 
1.38 
2.60 
5.41 

2.54 

0.82 

...... 

6 . a j  
1.56 
2. 82 
2.60 
0.53 
0.17 
5.25 
1.70 
I. 14 

2.Q 
2.38 
2.33 
0.33 
7.39 

3.61 
1.34 

0.02 

2 .20  

.... ..... 
2.90 
- 

6.36 

2.72 
3.63 

4.03 

1.87 

7 3. I6 
0.41 
5.21 

5.59 
5.64 
1.58 
6.25 

:: c 
2.24 
8.26 
3.96 
?.60 

5 2. j i  
2. oq 
7.48 
1.94 

1 .89  
1.39 
2.37 
0. g1 
1.55 

1.21 

t: ,", 

3.65 
3. og 
3.16 
a. 76 
0.85 
1.76 
4.43 
1.45 
2.28 
0.19 
i.61 

DRAPER'S SELF-REGISTERING THERMOMETER. 

This is a metallic thermometer (see Fig. 3). Strips of steel and brass about 
twelve inches long are soldered throughout their length. The difference ir 
their expansions causes chan es in the curvature of the strip, one end of which 
is fixed. The movements o f t h e  other end, by a suitable device, produce a 
motion of the registering pen. There are two of these compound strips, so ar. 
ranged as to  curve in o They 
act on opposite sides of%e pivot of marking pen. %is is for the purpose 01 
insuring greater accuracy in the record at times when the temperature is chang 
ing from rising to falling, or the reverse. 

osite directions aa the tem erature changes. 
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The record being a line traced on a disk, has the advantage over such tu 

make tracings on a cylinder, that the record for a whole week can be seen 
without inconvenience. The disk holding record aper is made to revolve 
by an  accurate clock-work once in a week. The inicat ions of the instrument 
are trustworthy to within two degrees Fahrenheit. I _  
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AVERAGE DATE OF LAST KILLING FBOST AT SIGNAL SER 

The accompanying chart, number v, shows, in graphic form 
the average date on which tbe last killing frost occurs from 
the Rocky Mountains eastward to the Atlantic coast. Thie 
chart has been deduced from observations of the Signal Servict 
Blnce t h e  opening of the various stations, many of which harf 
arecord of fourteen years. The chart being a deduction 01 
Observations made in past years, has a certain predictive value 
81nCe a considerable number of the frosts, as will appear from 
the following table, occur ivithin ten days of the time shown 
bY the chart, either earlier or later. The greatest uncertaintJ 
88 to the date of the last frost occur8, as might be expected, a1 
stations near the sea aud in low latitudes. 

This table shows (1) the number of years of observatior 
f:Om which the data is d rawn;  (2) the average date of lasl 
killing frost; (3) the earliest date on which t,he last killing 
frost occurred; (4) the last date on which the last killing frovl 
has occtlrred; (5) the extreme period of time between whick 
the earliest and last frosts have been noted ; (6) the percentagt 
of times where the last killing frost has not been more thar 
B U  days earlier or later than the average date : 

VICE STATION 5. 
most, &:-Continued. Average date of last killing. 

I Snndusk Ohio .............. 
Alpenn Mich ................. 
Escnnnbn, Mich . . . . . . . . . . . . . . 
Grand Hnven, Mich.. . . . . . . . , . 
Mnckinnw City, Mich ... . . . . . 
Mnrquetto Birch ...... .... ... 
Port Huroh, Mich ... . .. ... ... 
Chicngo, Ill.. .. .. ....... . ..... 
Milwaukee W i s  ............. 
Duluth,  M<nn . . . .. . . . . . . . . . . . 
Snint Pnal Minn ............. 
Ln Crosse' Wis .... ...... .... . 
Dnvenpori Iowa ............. 
Des Moinds Iowa ... ......... 
Keokuk 'Iowa ................ Dubuque IGwn ..... ,. . 

I 
Cniro, III ..................... 

eld, I11 ........... .... 
%??ouis, Mo . . . . . . . . . . . . . . 
Lnninr Mo. .. .. . . . . . . . . . . .. .. . 
Lenvedworth, Kms . . . . . . . , . . 
Omaha Nohr ................. 
Vnlontho Nebr ... ...... .... . 
F o r t  Bennbtt, Dak.. . . . . . . . .. . 
Huron Dnk .................. 
Ynnktdn, Dnk . . . . .. . . . . .. . . . . 
Moorhend Minn ............. 
Snint Vin&nt Minn .......... 
Bismnrck, Dnk . .. . . . . . , . . . . . 
F o r t  Buford Dnk ............ 
F o r t  Totten'  Dnk .. . .. . . . . . . . 
F o r t  A s s i n a h n o ,  Mont.. . . . . 
F o r t  Benton, Mont ........,. , 
F o r t  Custor Mont... . . . . .. .. . 
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Monthly and annuul mean temperatures, in  degrees Fahr., at Portsmouth, 
Scioto Co., Ohio, from observation. furnished by D. B. Cotton, M. U. 
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